Effects of verapamil, ouabain, and ethacrynic acid on calcium retention in perfused rat kidneys.
A Sprague-Dawley rat kidney perfusion technique was used in situ to study the effect of verapamil, ouabain, and ethacrynic acid on renal calcium retention. The technique involves perfusion of the kidneys via the abdominal aorta and then through the left and right renal arteries and dorsal aorta. Verapamil (1 mM) in Krebs-improved Ringer solution increased calcium retention in the kidneys by approximately 117% compared with controls. With Na-free Krebs-improved Ringer solution, calcium retention increased by only 92%. However, in Krebs-improved Ringer solutions containing 59 and 122 mequivalents of Na, calcium retention in the kidney increased by 46 and 43%, respectively, compared with controls. With Krebs-improved Ringer solution containing 15 mM ouabain, calcium retention in the kidney decreased by 29.5%, whereas with 15 mM ouabain plus 1 mM ethacrynic acid in the perfusate, the effect on calcium retention in the kidney was insignificant compared with controls. These results suggest that two sodium-dependent calcium-transporting systems exist at the peritubular side of the kidney tubules: (1) a Na(+)-Ca+2 countertransport system sensitive to verapamil and (2) a Na(+)-Ca+2 cotransport system sensitive to the intracellular concentration of sodium.